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Introduction

72
Grasslands cover approximately 40% of the earth's land surface (Wang and Fang, 2009 ) and 73 represent about 70% of the agricultural area (Conant, 2012) . They store about 10% of 74 terrestrial biomass and make a contribution of about 20-30% to the global pool of soil organic 75 carbon (SOC) (Scurlock and Hall, 1998; Conant et al., 2012) . Grasslands have some potential 76 to sequester atmospheric CO 2 as stable carbon (C) in the soil (Reid et al., 2004) and hence modify soil structure, function and capacity to store organic carbon (OC) (Cui et al., 2005) 86 and could significantly change grassland's C stocks (Cui et al., 2005) . As SOC has a major 87 influence on soil physical structure and a range of ecosystem services (e.g. nutrient retention,
88
water storage, pollutant attenuation), its reduction could lead to reduced soil fertility and 89 consequently, land degradation (Rounsevell et al., 1999 ) and a high risk under climate change 90 (Lal, 2009 ). However, investigating the effects of GI on SOC is hampered by the 91 heterogeneity in grassland types and variations in environment. This is exacerbated by the 92 fact that all previous published meta-analyses studies on this topic (e.g. McSherry and (Fig. 1) . The 159 studies were segregated into four groups depending on the regional climate zones (dry cool 160 (DC); dry warm (DW); moist cool (MC) and moist warm (MW)).
162
We defined the climatic zones based on thermal and moisture regimes: cool, warm, 163 dry, and moist zone according to Smith et al. (2008 each experimental plot in a consistent manner. To achieve this, the annual NPP, expressed as The data collected were segregated into four climatic zones for the meta-analysis: DC (Fig. 4 ). An ANOVA showed that un-grazed SOC is different between the different climate 310 zones as shown in Table 6 
Interactions of significant explanatory variable on response ratio ln (RR).
Comparison of methods used here with previous analyses
Impacts of grazing intensity on soil organic carbon (SOC)
387
By pooling all the data and ignoring the regional climatic zones we found that higher GI, was 
Impacts of grazing intensity on soil organic carbon (SOC) under moist/cool climates
425
In the MC climate zone, where soil is moist for longer periods and the temperature is low, all 
Impacts of grazing intensity on C3/C4 dominated grass or C3-C4 mixed grasslands
497
Our results show that on average GI was associated with significantly increased SOC for C4 
